A problem for contrarian strategies is that short-term continuation can offset long-term return reversal. This paper introduces a method for enhancing contrarian strategies to avoid this problem and applies it to 18 developed markets equity indices. Using recent short-term performance to determine which contrarian indices appear ready to reverse and which do not, we define late stage and early stage contrarian strategies. Late stage strategies are consistently more profitable than both pure contrarian and early stage contrarian strategies. Our subsample results confirm a general weakening in contrarian strategy profitability post-December 1989.
Introduction
This paper introduces a new and effective way to enhance the profitability of contrarian strategies.
Following the landmark paper by DeBondt and Thaler (1985) , traditional pure contrarian strategies buy portfolios composed of securities with low long-term past returns (losers) and sell portfolios made up of securities with high long-term past returns (winners). DeBondt and Thaler (1985) show that when portfolios of US stocks are formed on past three-year to five-year returns, losers have high future returns whereas winners have low future returns. While they find that their results are consistent with investor overreaction, Fama and French (1996) report that this pattern of long-term return reversal in US stocks is predicted by the Fama-French three-factor model. Chan and Kot (2006) enhanced momentum strategies by using the long-term past performance of stocks to create a strategy with increased profitability. With momentum strategies, the aim is to identify those portfolios that have strong continuing returns. In contrast, with contrarian strategies, the highest profitability is found in those portfolios that strongly reverse. In some ways, our approach mirrors Chan and Kot (2006) in the sense that we are enhancing contrarian strategies by using recent short-term performance.
This method recognizes that not all long-term losers and winners are equally ready to reverse their performances. The key insight is to utilize recent short-term performances to help identify which securities are more ready to reverse their long-term performances. For example, long-term losers whose recent short-term performances are also poor seem more likely to continue to do poorly in the immediate future rather than reverse. Such losers are giving no indication of a readiness to reverse even if they do eventually reverse. On the other hand, long-term losers with relatively good recent short-term performance seem better candidates for reversal of their long-term performance. A similar story applies to long-term winners. Long-term winners with relatively good recent short-term performances appear less likely to reverse soon when compared with long-term winners with relatively poor recent short-term performances.
Given these considerations, we propose two new contrarian strategies: late stage and early stage contrarian. The late stage contrarian strategy buys those long-term losers with relatively good recent short-term performances and shorts those long-term winners with relatively poor recent short-term performances. In contrast, the early stage contrarian strategy buys those long-term losers with relatively poor recent short-term performances and shorts those long-term winners with relatively good recent short-term performances. Our expectation is that the late stage contrarian strategy will be more profitable than both the early stage contrarian and the traditional pure contrarian strategies.
1 Other studies investigating the contrarian effect include Thaler (1985, 1987) Chopra, Lakonishok and Ritter (1992) , Richards (1997) , and Balvers, Wu and Gilliand (2000) .
The late stage/early stage terminology has been previously used in a different context for momentum strategies by Lee and Swaminathan (2000) and Chan and Kot (2006) .
We examine the late/early stage and pure contrarian strategies at the country index level using a sample of 18 developed markets equity indices. Previous predictability studies using these indices include Balvers et al. (2000) , Shen, Szakmary and Sharma (2005) , and Balvers and Wu (2006) . We find that the late stage strategy is consistently the most profitable, while the early stage strategy is typically unprofitable. In one case, the late stage strategy produces a significant annualized riskadjusted return of 8.5%. The corresponding return for the pure contrarian strategy is 1.8%, while the early stage strategy's risk-adjusted return is an insignificant −4.9%.
Robustness checks show that the gap between the end of a strategy's formation period and the beginning of its holding period has a significant effect on its profitability. With small gaps of seven months or less, the late stage strategy is the most profitable. For longer gaps, the early stage strategy becomes most profitable strategy. These results reinforce our original expectation that late stage portfolios will contain those contrarian securities ready to reverse whereas the early stage portfolios will contain those contrarian securities not yet ready to reverse.
The remainder of the paper is organized as follows. Section 2 describes the sample and the methodology employed to construct and test the various contrarian strategies. Section 3 presents the main empirical results. Section 4 reports the robustness checks. These involve investigating the sensitivity of strategy profits to the gap between the end of the formation period and the beginning of the holding period, followed by a study of strategy profitability by subperiods. Section 5 contains some final comments.
Data and Methodology
Monthly total returns data are obtained from Datastream for the 18 Morgan Stanley Capital International (MSCI) developed markets equity indices: Australia, Austria, Belgium, Canada, Denmark, France, Germany, Hong Kong, Italy, Japan, Netherlands, Norway, Singapore, Spain, Sweden, Switzerland, the United Kingdom and the United States. Returns are calculated from prices with reinvested gross dividends (that is, excluding withholding taxes) converted to US dollar terms. Returns are measured in US dollar to facilitate the interpretation of results across markets, and because the various strategy profits reflect the results that would be available to a US dollar-based investor. This approach is consistent with related studies such as Balvers and Wu (2006) . The time frame for the study extends from January 1970 to March 2009 with 471 observations for each country. Table 1 presents summary statistics for the sample showing the monthly mean return, standard deviation, skewness and kurtosis for each index. The monthly mean returns vary from the highest 1.68% (Hong Kong) to the lowest 0.72% (Italy). Most countries exhibit negative skewness, and there is a wide range of kurtosis values. This paper compares and contrasts enhanced contrarian strategies with the corresponding pure contrarian strategies. The formation methodology for these competing strategies is presented in the next sections. 
Pure Contrarian Strategy
At the beginning of each month the 18 indices are ranked based on their past J-month returns (J = 36, 48 or 60 months). Each month t, the strategy buys the long-term loser (LL) portfolio consisting of the 25% of indices that have the lowest past J-month returns, and sells the long-term winner (LW) portfolio comprised of the 25% of indices that have the highest past J-month returns. Thus each month the LL and LW portfolios each contain four MSCI indices. The pure contrarian arbitrage portfolio (LL-LW) is long the long-term losers and shorts the long-term winners. Portfolios are held for a K-month holding period, where K =1, 3, 6, 9 or 12 months. Consistent with return predictability studies, a gap of one month is employed between the end of the J-month formation period and the beginning of the K-month holding period.
Early Stage/Late Stage Contrarian Strategy
With a pure contrarian strategy, the investor is long a portfolio of long-term losers and shorts a portfolio of long-term winners. Although the profitability of such a strategy relies on these portfolios reversing their recent performance in the future, the components of these portfolios may not be equally ready to reverse. The approach of Fama and French (1996) to this problem is to increase the gap between the end of the formation period and the beginning of the holding period from the usual one month to twelve months. Their approach does reduce continuation effects that would otherwise lead to lower contrarian profits. However, a problem with extending the gap to twelve months is that those components that were ready to reverse at the end of the formation period may no longer be reversing as strongly at the end of the twelve months wait. Rather than extend the gap to twelve months, our alternative approach retains the gap at one month and seeks out those long-term losers and winners that are most likely to reverse in the near future.
We can enhance the pure contrarian strategy if we can select a subset of the long-term losers (winners) that are more likely to reverse and do well (poorly) in the immediate future. This selection is done on the basis of the recent short-term performance of the long-term losers and winners. and is denoted LLSW-LWSL. This is the enhanced contrarian strategy. By avoiding indices that are less likely to be ready to reverse, this strategy should be more profitable than the corresponding pure contrarian strategy. On the other hand, the early stage momentum strategy buys the long-term losers with relatively poor short-term returns (LLSL) and sells the long-term winners with relatively good short-term returns (LWSW), and is denoted LLSL-LWSW. The recent short-term performance of the components of these portfolios suggests that these indices are less ready to reverse in the near future than the components of the late stage portfolios.
As with the pure contrarian single sort strategy, portfolios are held for a K-month holding period, where K =1, 3, 6, 9 or 12 months. There is a one month gap between the end of the formation period and the beginning of the holding period for both the late stage and early stage strategies. We adopt Jegadeesh and Titman's (1993) overlapping portfolio approach for all strategies. The reported average monthly return for the K-month holding period is an equal-weighted average of portfolio returns from the current month and the previous K-1 months 
Analysis of Results
. This approach has the advantage of reducing transaction costs, and it avoids overlapping returns. To facilitate comparisons between the single and double strategies, discussion will focus on strategies with six-month holding periods (K = 6) as the base case, with other results shown for robustness purposes.
In this section we discuss the empirical results of our study. In subsection 3.1 we confirm the contrarian effect for our sample of indices. Subsection 3.2 reports the raw results for the early stage and late stage contrarian strategies, while the risk-adjusted results can be found in subsection 3.3.
Pure Contrarian Results
The results presented in Table 2 show the returns of the short, long and the zero-cost portfolios for several pure contrarian strategies. The contrarian strategy buys the long-term loser (LL) portfolio and sells the long-term winner (LW) portfolio to form a neutral portfolio LL -LW. These portfolios are based on past J month returns (J = 36, 48 or 60) . Column 3 shows the average monthly return of longterm winners and losers over the formation period. Columns 4 through 8 report the equal-weighted average monthly returns over then next K months (K = 1, 3, 6, 9, 12). returns are simple t-statistics, whereas for the annual returns are calculated using Newey-West (1987) autocorrelation correction estimates up to 11 lags. The t-statistics are presented in parenthesis.
The findings presented in Table 2 indicate that the long-term loser portfolio (LL) outperforms the long-term winner portfolio (LW) for all holding periods although the contrarian strategy profits (LL -LW) are not significant. The contrarian base case (J = 60, K = 6) shows a return of 0.14% per month (tstatistic 0.64). Following Fama and French (1996) we have found in a separate analysis (not shown here) that the contrarian profit for the base case with a 12 month gap is a return of 0.53% (t-stat 2.54)
which is significant at the 5% level. This shows that a gap of 12 months is sufficient time to allow for any downward (upward) continuation effects in the long-term loser (winner) portfolios to be dissipated.
The last five columns in Table 2 present the average annual returns for each portfolio for the five 12-month periods following the formation date, together with the associated t-statistics based on the Newey and West (1997) autocorrelation correction with 11 lags. For the first three years following formation, the LL-LW average annual returns are positive and statistically significant for all formation periods and range from 4.28% to 6.52%. Average annual returns for the next two years postformation are uniformly positive, although not significant. These positive returns indicate that prices continue to reverse throughout the first five years of the post-formation period. Overall, the results in Table 2 confirm the contrarian hypothesis presented first by DeBondt and Thaler (1985) , and are consistent with other studies that have observed contrarian effects between international equity indices.
Early Stage/Late Stage Results
The aim of this paper is to investigate whether contrarian strategies can be enhanced by The results for the late stage contrarian strategies are presented in Table 3 . Columns 4 through 8
show the monthly returns of the short, long and the zero investment portfolios. Columns 9 through 13 present the compound yearly returns for the portfolios for next five years following the formation date. To conserve space, only the combinations based on past J1 = 60 month long-term performance and J2 = 3, 6, 9, 12 month short-term performance are presented, with the base case (J1/J2 = 60/6 and K = 6) being highlighted. The average monthly returns of the late stage strategy (LLSW-LWSL) are positive for all formation and holding periods, with 17 out of 20 strategy combinations yielding statistically significant returns. The base case strategy (J1/J2 = 60/6 and K = 6) has an average monthly return of 0.69% per month, which is significant at the 1% level. This result is significantly larger The average annual returns for the first five years following formation are shown in the last five columns of Table 3 . Since profitable contrarian strategies are based on prices reversing, positive than the corresponding pure contrarian strategy LL-LW return of 0.14% (t-statistic 0.64) reported in Table 2 (the J = 60, K = 6 case). More generally, the weakest late stage results are when three-month short-term performances (J2 = 3) are used in selecting late stage contrarian portfolios, while the best results arise for J2 = 9. The highest return for the arbitrage portfolio of 0.78% per month is given by the strategy with the formation period of J1/J2 = 60/9 and holding period K = 6 months, significant at 1% level (t-statistic 3.17). . This outcome is significantly inferior to the corresponding pure contrarian profit presented in Table 2 and also to the late stage contrarian profit shown in Table 3 5
The post-formation average annual returns are presented in the last five columns of Table 4 . Thus, as expected, the early stage strategy underperforms both the late stage and pure contrarian strategies. 4 In a separate analysis not reported, the post-formation period analysis has been extended up to 10 years to reveal that reversal continues up to the 9th year after formation. To better illustrate the post-formation behavior of the strategies' profits, Figure 1 charts the postformation cumulative average monthly returns of the pure contrarian, early stage and late stage strategies when J = 60, J1/J2 = 60/6 and K = 1 month (the non-overlapping case).
The graph shows an upward trend of the late stage strategy that reaches 19.04% by the end of month 38 then follows a flat trend for the next 10 months, reaching 20.38% by the end of 60 month period.
The pure contrarian strategy, as expected, is less than the early stage strategy but higher than the early stage strategy since it contains those indices that are both ready or not to reverse, reaching 17.33% by the end of the 60 month period.
The early stage strategy, negative for the first 11 months, recovers to reach 14.3% by the end of 60 month period. As Tables 3 and 4 
Risk Adjustments
To determine whether the profits of these strategies should be considered a reward for bearing risk, the profits of the early and late stage contrarian strategy have been risk-adjusted using the two-factor and three-factor time-series regression models employed by Balvers and Wu (2006) . The two-factor model contains a market factor and a value minus growth factor (VMG) as follows: Table 5 reports the regression coefficients of the two models and the corresponding White-corrected t-values for the long, short and zero-cost portfolios for the base case (J = 6, J1/J2 = 60/6 and K = 6) for the pure contrarian and the early and late stage profits. Column 2 of Table 5 contains the unadjusted annualized raw returns of the portfolios, while the annualized alphas of the two-factor and threefactor models are reported in columns 3 and 7, respectively. The regression results for the pure contrarian profits presented in Panel A shows insignificant alphas for the two models. Considering the fact that the contrarian raw returns are not significant, it is expected that the risk-adjusted returns would also be insignificant. Interestingly, for both models, the risk-adjusted returns of the arbitrage LL-LW portfolio (1.8% and 2.6% per year) are slightly bigger than the unadjusted return of 1.7% per year. profitability. Also of interest is the significantly negative beta for the market factor in both models. This table presents the two-factor and three-factor regression results for monthly returns on the contrarian portfolio of the J = 60 months formation and K = 6 months holding strategy, and the early and late stage portfolios for the J1/J2 = 60/6 months formation and K = 6 months holding base case strategies. For the pure contrarian strategy LW is the portfolio of long-term winners and LL is the portfolio of long-term losers. For the late stage strategy LWSL is the portfolio of long-term winners that have worst short-term performance and LLSW is the portfolio of long-term losers with the best short-term performance. For the early stage strategy LLSL is the portfolio of long-term losers that have worst short-term performance and LWSW is the portfolio of long-term winners with the best short-term performance. The two-factor regression is as follows:
R p,t -R f,t = α p + β wld (R wld,t -R f,t ) + β vmg VMG t + ε t where R wld,t -R f,t is the excess return on the MSCI World market portfolio, and VMG t is the valuegrowth factor represented by the return on the MSCI World Value Index minus the return on the MSCI World Growth Index. The three-factor regression is as follows:
R p,t -R f,t = α p + β wld (R wld,t -R f,t ) + β smb SMB t + β hml HML t + ε t where R wld,t -R f,t is the excess return on the MSCI World market portfolio, SMB t is the size factor and HML t is the book-to-market factor. Return is the annualized unadjusted return for the respective portfolio. The t-statistics presented in parenthesis are corrected for heteroskedasticity using the White (1980) test.
Panel C of Table 5 presents the early stage contrarian strategy risk-adjusted profits. Since the unadjusted early stage strategy returns are negative and insignificant, it is not surprising that the two regression models have insignificant risk-adjusted alphas, similar to the unadjusted returns displayed in column 2. In summary, the results in Table 5 clearly indicate that the late stage contrarian strategy outperforms the pure contrarian and the early stage strategy in both raw and risk-adjusted terms.
Robustness Tests

Gap Sensitivity
The strategies' results have so far been based on a one month gap between the end of the formation period and the beginning of the holding period. Our expectation that the late stage strategies will be more profitable than the pure contrarian and the early stage strategies has been shown to be correct.
The late stage indices are more ready to reverse in the immediate future than are the early stage indices. In this section we investigate to what extent the profits of these competing strategies depend on the gap between the end of the formation period and the beginning of the holding period. Figure 2 displays the average monthly returns for the late stage contrarian (with J1/J2 = 60/6 and K = 6), early stage contrarian (with J1/J2 = 60/6 and K = 6) and pure contrarian (J = 60, K = 6) strategies for gaps ranging from one month to 12 months. The thickened section of each graph denotes significance at the 5% level.
The graphs have a number of interesting features. Firstly, the pure contrarian strategy results are midway between the late stage and early stage results with the same gap because the late stage and early stage portfolios are each different halves of the corresponding pure contrarian portfolios.
Secondly, the late stage strategy produces significant profits for all gaps from one month to 12 months. Thirdly, the late stage strategy is the most profitable strategy with a maximum return of 0.87% per month (t-statistic 3.66) based on a five month gap. In comparison, the best early stage result is an average return of 0.68% (t-statistic 2.71) based on an 11 month gap, while the best pure contrarian result is an average return of 0.59% (t-statistic 2.82) based on a nine month gap. Fourthly, the early stage strategies do eventually become profitable if the gap is sufficiently large. For gaps greater than eight months, the early stage strategies are more profitable than the late stage and pure contrarian strategies with the same gap. That is, while the early stage indices are not ready to reverse near the end of the formation period, they do eventually reverse given sufficient time. On the other hand, late stage indices reverse more strongly near the end of the formation period, meaning that late stage strategies are more profitable if based on small gaps. Further tests using gaps up to 20 months and for K = 1, 3, 9, and 12 produced qualitatively similar results. Overall, late stage strategies are more profitable than both early stage contrarian and pure contrarian strategies.
Subperiod Analysis
As a further check, we examine the performance of the contrarian, late stage and early stage strategies in two subperiods. The first subperiod covers January 1970 to December 1989 (240 months) and the second subperiod extends from January 1990 to March 2009 (231 months). Table 6 presents the profitability of the three strategies in the two subperiods. To conserve space, only the base case of each strategy is presented (J = 60 months for the pure contrarian and J1/J2 = 60/6 months for the early/late stage strategies). Panel A of Table 6 confirms the profitability of the late stage contrarian strategy in the first subperiod, by showing significant returns in all holding periods. The pure contrarian strategy displays positive but insignificant returns, while the early stage strategy shows both negative and positive insignificant monthly results.
The post-formation annual returns in the last five columns of Panel A indicate that the reversal continues for at least 3 years in the first subperiod for the pure contrarian and the late stage strategy, while the early stage strategy annual return is significant in the second year following formation. 1990 -March 2009 . The way these portfolios are formed is described in Table 2 (for the contrarian strategy), Table 3 (for the late stage strategy) and Table 4 (for the early stage strategy). Table 7 . Panel A shows the regression coefficients for the risk-adjusted returns in the first subperiod, from January 1970 to December 1989. The pure contrarian strategy's alphas are positive and statistically significant at the 10% level (9.2% and 9.6% per year with a t-statistic of 1.85 and 1.92 respectively) and higher than the unadjusted return of 6% per year shown in column two.
9 The only significant result observed in the second subperiod was an average monthly return of 0.75% (t-statistic 1.99) for the late stage strategy (J1/J2 = 60/6) with K = 1 and a gap of five months.
Similarly, the late stage strategy's risk-adjusted returns are positive and significant with a regression coefficient of 15.4% per year for the two-factor model (t-statistic 2.54) and 16.8% per year (t-statistic 2.75) for the three-factor model. As expected, the early stage strategy shows insignificant riskadjusted returns in the first period due to insignificant and low unadjusted returns. This table presents the two-factor and three-factor regression results for monthly returns on the relevant contrarian portfolios of the J = 60 months formation and K = 6 months holding strategy, and the early and late stage portfolios for the J1/J2 = 60/6 months formation and K = 6 months holding strategies for the period January and the regression models are described in Table 5 .
Panel B of Table 7 In summary, the subperiod analysis has identified that contrarian profitability is much weaker in the subperiod from January 1990 to March 2009. While the late stage strategy continues to enhance contrarian profits, this enhancement is insufficient to generate significant profits during the second period due to the weakness in the underlying contrarian effect. The early stage strategy fails to deliver significant profits on both the unadjusted or risk-adjusted basis. DeBondt and Thaler (1985) suggest that investor overreaction is the cause of contrarian profitability.
Final Comments and Conclusion
Our subperiod analysis indicates that contrarian profitability is weaker in the second half of our sample. This result suggests that if investor overreaction is indeed the cause of long-term return reversal then investors are no longer overreacting to the extent that had been observed in earlier periods.
The enhanced contrarian strategies introduced in this paper followed from the realization that traditional pure contrarian portfolios are composed of securities that are not all equally ready to reverse. The late stage strategy is designed to select those contrarian securities with long-term performances that are more ready to reverse than are the securities in the early stage strategy. We find that the late stage contrarian strategy is more profitable than both the pure contrarian strategy and the early stage contrarian strategy. Both the late stage contrarian and the pure contrarian strategies produce abnormal risk-adjusted returns when applied to the MSCI developed markets indices.
